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(54) CONTROL DEVICE OF HEATER OF EXHAUST GAS SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control device 
of a heater of an exhaust gas sensor capable of 
preventing damaging of a sensor element of a linear air- 
fuel ratio sensor due to existence of dew water attached 
on the sensor element. 

SOLUTION: In this control device, the exhaust gas 
sensor element and the heater for heating the sensor 
element are arranged. The device has a means for 
estimating outside air temperature around an exhaust 
pipe of an engine and controls temperature of the heater 
or the sensor element according to the estimated 
outside air temperature. 
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y>7kaa* i o •c«t©j©^«:». ~r^tt&Jt-»z>u- 
i i ettjawpm'&i o 9 jga ©*&£«:. ^susstcfg 

[0039] ft**, x>^> 1 0 0*JSlKWS§T?An 

«\ smtfxttgfsvg i o 9©asj:«9 twc»©-c, is 

S5*©^Jat*&$Dft^#. ^cwi>y>ioo* 
f?±Sftfct§^{Ui. o 9rt©*^.»«-B#w 

icnmm i o 9 rttc?gs o . sfm© i o 9 ©&a©<gT 

<t<h*>tC. *X9ltfgBMri 0 9©rtiltC*S&f £C<»: 
tcftS. 

[0040115a, Hirtes^e i o 9 ©rtgB©*^* 

*ISWrS0-C*S. (a) tC^-TiStC. x>i?>ft» 
±tC#oTx>^>*S#<gTU (b){C^-T«fc5 

tc. #m'gffimt>{&T?z. -eur. (c) tc^-rj:^ 
tc. S,««T(c?tst, 0 9rt©#3K««. *S 

gSTk^ft^-cgfmei 0 9©p*jiitctt#u x>v>>«* 

±fg*>eu*e< UTfc^ktfftAU *©«. Sf«« 

S&£^mm<fc©^* s aiKft£tcjl*vr. 

[004 1 ]i6li, jftlBgMnl 1 0 9©ia@^b£^ 

utmx&z. gf«#xiaKtc«. x>y>ioo©ts 

«W&RB&ft<:£tc3:fp±ai&#. WfBSISmi 0 9©iS 
K«. (a) (c^-TJ^tc. *§&-rs*§i^tc«. i*£SS 
Oft<,»£*tCjfcLT\ gf^tl 0 9©ia&©figJbP?(C 

SRjrafei»5S<ftS. ftfc. MiBSfSmi 0 9©SK 
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b. (b) tc^-r-tstc. swa»B*<3WR»a«:a[*± 

[0 04 2 5 071*, 'Ji721itt>tl 16©t> 

AP<. B?l2UxT3gi^J:b-b>lM 16«. *2>ym*l 
1 6 SiS42>l7-^T-l 1 6S*»t5t-* 1 1 6 

Httii. ifetc^u- [-vitcmjiirmxmmzftxte 

K>. (a) K7nT«fc-5tC, ■fe^tf^ 1 1 6SKB, fc 
1 1 6 HtC^tSf&t-Sffii. t-Jil 16H* 
10 ^ac^'JCMi^UTCt^C tififtti>Z>. 

[0043]fbr. 1 0 9 WmSgfc «t 

^*P§n. 42>1f^l 1 6S£t>*fc-* 1 1 6HtC|g 

t-^ 1 1 6HJ&S, wrfBH2>-f- 1 1 6©ffi14{bHg (6 

oo-c) (ca^tctassn^i. ^-^m^i i 6 s© 

(b) ec^-r^^K, t-^i l 6H*>6©li^«:<fc 
orBate-tssTK^fesn, t - * i ««i^oasccft 
■5) — jjx, mrfBt-^ 1 1 6H*>e>jac>wj©Hri3:. m 
20 {^<D&fti££^xmid£m*&*tcmM2ft?> mrta 
*ss7K*^^$ns*-c©Bfr4«. m&tcz loot© 
affifigfc^sn. -&©^^iCH5iB«^b?as«:a 
-r-scitcft-s, 0*19. lttiat-* 1 1 6H*^6St^ 

fflij©ffi-c«. mrlBtSi§7K©^^{cligS(CHfrsBr§tt'fbS 
SCc^-r^Ci^P,. (c) tc^Ti^tC. ^{4^^ 
te*)©ilgl#*«)iS<%0, -byymi-i 16S©f»3 
gpjc«. *#ftgU£2>#£C> i2>vm^Fl 16S©5Si 
iiwKHiftori,^,, 

^^^©gfSWX-te >•!*■© t 
30 -^flJ^Sgl 2 0 AB, C©Jr-5ft42>^-^l 1 6 
S©®t*£ReK''^< . 'Ji7^Il:tt>t 1 1 6©F*jg|$ 

tcMfBJSS^-r^^tc^^-cti. 'J^ratt> 
16 f*» SfitSftia©^^ 1 0 9 ©|*j!ija 

a*5. 1 0 Qmmomnumicmm-rzc <b(c# 

aUT. WT©5P<©t-a»$UfflI4tf-3-C^S. 
[0 04 5] H8«. iinat:-*fWffll§SBl 2 0A©flJ 
SJ^Oi-i'itW. ISt-^*lifiP^gl 2 0 A«. H 
MSS«I^©8 0 1 t. *Sg*«i3M28 0 2 ts 

s*^#©8 03i, gist - 9 ■ *>vumm^ 
40 S804i. t - * f*.- r -<mn^m8o 5 tfrtm 
fissn. 3 etc. ^-rs®Ma®H2>-9-i 2 irc^tk 

SH2>-t>-l 1 0^©&®*lJS^StCj;-,-Cb-^ 1 1 6 

H<Dus.wm&7-?xi>z. 

[0046] *f£«agMi5g3MS8 0 1 1*. x>i» 1 0 

omtsmi 0 9^H©^^ss«eefii**«>s^sr 

x>i^>l 0 0©$iJtaitc 1 2»gft7N-5y-^ > ftflj 

wtc«. 2 1 -ci^aisn-s^iasT 

ANi. x>y>7KS-fe>1f 1 1 0-Ct^W3n€.7KST 

wNitca^^r^asjssffl^s^-r*. 
50 mi 0 9©psuaf£-fe>iM 2 
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XHcca-5(r^r^afflffiite£ffl*»i3e^4«><D"c*o, 
[0047] &j&Mt&^Mis o 2 ftmumtmrn 



[0 0 5 0 ] <£-?T, 

(b ) cc^-ri^cc, 

0, ©SUSSEX >s; 



RttSSCc IS D X D r C » 4 £ WST 4 ^ 

[0 04 8 ] a«b-£ • -te^UiftffiS^KS 0 4 

a-f^a»?B8 0 5B, ii?IBg«b-£ • iz>im 

a-f-ft!Wf5fat*5. 20 
[0 049 ]@9^ M4MKJftjm28 0 1 «|fflT* 

CTEX=MAPCTEX (NDATA, LDATA) 

8iSiaSTAN<b*iaTWNi^e>^©S; (5) «C3K [»5] 

TEX = TANx (1+CTEX) -TWNXCTEX 

x, ftfm&MfeBTEXicttlsXtetLy ^ 

wxmmm<Dmt*f9&xi,>2>o ttc, x.>i»tmv$ 

tett* R^iaSTAN«x>^>;U-Art(DSKtc3S< 

a9H3EtfTEX*ffl^*fe©ir*. 
[0 0 5 2 ] ifatCfcO-C, x>^>«HJP»»12 0fi. 



12 

*^r*^ e (a) K^rr^tc. ®MSfi-fe>1f 1 2 



5^MiaK*«*©8 0 Hi, 
>7kSi^6i>^> 1 0 0<D#S 

zmfm&<DV)mm*m^xftnw&oV)Mm&±'?2> 

frlcJz->XWF<D (c) (c*TAP<«l5eurt*4. 
[0 05 1 ] «^^CTEX*x>^>OSI5 
ttJB (IsIIe^N DATA * MLDATA) i^h^yV 

atisxyuo* (4) ©j^cc***. 

Cifc4] 



(4) 



30 



(5) 

★ MflgTANWMSaMITEX<i;HfS< 

^cctt, <ac^^asTAN^-eo^*^atas*^fii 

TEXttl/Tfc&U&CD-C&O, cn^Oig^Cfc, -fe 
[0 0 5 3 ] i1*Mfl9ijef«8 0 1 tt % 9fA» 
gf^fiS-fe >tl22 (DgE»#XfflK$J5£ffiT E XHCC 
(6) cd£5K5&£>£o cnit J»«^iBUK*«tfT 

&mm<DMmRt&xmm#Aumzwmux*$z. 

MMS.m^mT E X & £><D-C£> 4o 
T E X H = MA P T E X ( N DATA, LDATA) (6) 



fit, 
fi^fitTEXi-r^o 

[0054] -eur, b-ir«n5aaii 2oa«, ase 
-r 4 £ 5 cc v gfsm 1 0 9 mmoftn^&&&M&&. 

0 2tcxmim 1 0 9 rttds«*3W9«E brevet aw 

&Lxi,>z±m?Lhtiz><Dx. mwrnM^m 03^ 

0 4Rtffc -£7^-^*15^19:8 0 5*/TUT, £ 



50 



[0 05 5 ] cfc0ftftWCC«. -b>*JR^l 16S0Cifi 

ia*#/c-rae«, ^3oo-c^*4c<h^ji^Cci:o 

»^ot*j0» •b>im : f 1 1 6 S<D&&te. b 

~Z 1 1 6HC0SaTHEAT<h^mSS«gfflTEX 

@8 0 4 8, 1 6 SCD&g* 1 0*C-3 0 

o°a w*L/<«i o o°c~3 o o-cccmsFS-er. -fe 
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^116 S0*ffiCDteB**&JfeSitTl>S. 
[0 0 5 6] HI 0«. 1 6H<D®g<D« 

^fci&HJj-f £0-C*£. b-*l 16HCDSSTHEA 

teO, 0^<D<J;^ £"T, ^^f ^lEVBi b-2 
WfcAFH I Di&** b-*l 1' 6 HCCEPSPSn 

[0057] b-* 1 i 6HtcEnflnsn*«* 

at^aob-^i i 6Ha#*Jtt«u#sci*> io 

6, k-dfT^-^SSfit^&S 0 5tt. t-*116 
HCC£I^r#4«^7(D±ISffl[AFPMAX*HW, CCD 
'«3WttAFPMAXHT«:a4±5K, b-£ffl^£* 

VB R E A L = V B - (KP^#) x 2 — V D S 
= VB- (VB-VBH) X2-VDS 
=2 XVBH- VB-VDS (7) 
VBREAL = VB- (FO^») x 2 — V D S 

= VB- (VDSH-VDS) X2-VDS 
=VB-2XVDSH + VDS (8) 
CCt, VBH«t-^l 1 6H<DVB»J»?4C:fa 20* [0 06 0 ] ^OT, t-«*AFPtt, 

AFP=VBREALXAFHIXDUTY (9) 
3?>K:, b-*S;ft(D«irffiAFPSGM£b-# 1 1 *£<t, 

eHofa-f^iTOS do) ©<fe^«:*«>* [tt9] 

AFPSGM=AFPSGM [ i 



[0 05 8 ] CCDtctb, f -/ DUTY&i, /<*-f 

U^EVBxt-^lSAFH I -CfiS*l£C±*>6, 
DUTY^AFPMAX/ ( V B x A F H I ) ±fc£J: 
CCD<b#, !BS©k-*flfcbAFPtt> VB 
XAFHIxDUTY-C*»6tiW BfflROKP*:/ 
SE^U^ h 7 ^<D K U > - V-^ (nu*£ 

t-jrjR^l 1 6H«CEPflnS;h*«ffVBREAL&W 

[0 05 9] CCDmEEVBREAL^, 
(7) X« (8) CD<fc^CC^6tl^> 0 
[»7] 



COSSiiAFPSGM^W-^iU ^ 
- ?M&£k VC <t ^ T b - # SJKSffiffi THEATH^ 
I^BStC, t-$^AFP*^^6^¥®« 
JBrOfc-^SJaHaffiTHEATP**^ MISb-# 30 
aSfi^fii T H E A T H t ftTffi b - * S«M®fflT H E A 

THEATtStiWSo 

[0 06 1 ] frte, iS^O Ka v ^«E*sf»jH«sn 

En^o/c<b#(Db-^sje^j^ur*$^ v 

[0 06 2] 11 b 1 2 0 ACOSW 40 

7D-^t- ht*^ £t\ x^^^i i o lm 
^"l iO20tii^ x>^>^«Kfficc&i*i* 

Wi^f ^ ^1 1 0 3CtiiA/C. 16H?:t7 

[0 0 6 3 ] xv*yy'i i 02^*, j*»aflgfije¥B 

8 0 1KT, tt^K#£^<BTEX£#tf>, 

B#3rT£ 1 0-C) OTt^S^^L, ttM® 50 



1 ] +AFP (10) 
«f©EfflTEX#l OTOTt'*^ T&:bf3, Y 
ESCDitCC^Xr'^^l 10 4CCii^ gp^l0 9 
HHoafftfftSftff <*S3f#£-r£ 1 0 °C) «rr^> 
**>5*«r«jeu gfMW 1 0 9 ABO&K** l o°C« 

^8 0 3teJ§^*ji£-<<. 1 1 0 5 Kit 

tf. x?-^i I02^ctei^r, ^msSJt^ffi 

TEX^ 1 O'C&CF^te^tZlC^ Xf ^1 109 
(6 0 0'C) CCT6„ 

[0 064]-*, ^^^^1 i 0 4tcr^«uafl9(t3e 
ffiTExa* l o^Tr^i^^cct*. 1 10 

6CCji# % KMS-fe>tM 2 lRCX*a-b>-9-l 1 0# 

tf*ia-fe>ifi 1 0#IE^r&£t§3\ ?tet>%. YE 
SCDi^CC«^T*^^l 1 0 9Kii^ «»ifi-fe>lM 

2 iRtf7kia*fe>iM l o^ffltWL/rc^i*cc«, x 
r**:/l 1 0 5&ciiO o 

[006 5] Xr-^'l 1 0 5m MS*^J%^S8 
0 3cDj§7ntcS^c^r, • -fe>-iriaKia5£^ 

S8 0 4So f b-^^ a .^^^?lie:^l9:8 0 5«:r, 
msa^cDisc^ci^Si^r, b-* i i eH<Dm&u 



15 

1 0 9rtg&(DMR£iafi ( 1 0 -C) fcLbr 
Sot -fe>U-*?l 1 6 SJWRfflW#*Sfi (3 0 0 
•C) *?SfcT£/ctf>fc:, -)*-A77y<bltb-^l 
1 6 H<DS«aJK£ 1 0 0-CS&tC<K»teSjeLTX^ 
? ^ 1 1 0 7 €Cjib. ft**, Sltb-^Hj^f^-f 

[0 06 6] £/c, ^f^l 1 0 6tC*5tir, PRSa 

•fe>iM 2 iR^'7Ka-fe>it i i o#a»LTi>*«^ 

*9*>6"C*0\ ccd£ *-;l/4z-:7£S£kcD 

[0067 ]Xf^ll07-Cit b-#116HCD 
«JK*HE< trasn4l«B%««B^fl«attJSSttTEX 

0 8CCjitfo Xf ^7'1 10 8m BuiB#^vfc:j;& 

tt, -y^l 10 9tCit*> — j^BSffl#*£ai> 

[0 0 6 8 ] v V 1 1 0 9T'W, C(DB$£CC:tel>T 
W\ 1 1 6 SOltmfc&MMLX^&tmtL 

l^t-^f^-f ^^K8 0 t-f 116 

•te^y-ffltituBttcmLtcbv ~r&mtiz>u- 1 1 6 

[0069JH12W, BUfBb - *«lfflJSfi 1 2 0 AC7) 

12 k 7Ks-fe>^ 1 1 oso'#pmaa*fe> 

-tfl 2 2CD&ai^«> x>2x>J6H«FCCW^»fflfi ( 1 

-j\ *a*fe>iM i oriftastissa, ^KKsuaK 

«Sffl42>1fl 2 2-CtfetH3n-5fflfi3W±STS, CCD 
J#««l 0 9<DiaK^l 0°CIUTCO<!:#«:«, U 

xr^tb-fe>tM i e sor. 

(b) Cc^-rJ:^tc. b^^UWgl 2 0 AKJ:£b 

-#ii6 Hx«t>t^i i 6 scoi^m^oas 

[0 07 0 ] C©|Jg3fi«>Cca9flE3tiSfc:-^ 1 16H 

«®S«WKtt:. #ESuaK*b>U* 1 2 2r^m^nas 
A^WCCti, (c) teSVT ct^CC, -fe>^3R^l 16S 

Kisser &a>s^<^waa ( i o-c) KitT^t* 
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atcr^^^otcifijwrji^^tcttsn*. <eu 

r, SJgB#^v*S0«:ttSi. b-* 1 1 6H^(Dg« 

as# Hz > -^rstti taste * r #?a $ ti a . 

[0 0 7 1 3 tt*J. x>^>JfittB$tc*5C>"C, «fCC % x 

«. eRMajgTAN^, ^Maatc^e>r. x>^> 
;u-Artcoaa^«c??urji^b, iwa^aaaaeeffl 

(om^at. x>^>j^s6BS<D*aTWN*fflt/irt- 

[0 0 7 2 ] S 1 31*. t^^ggd: b-^^IEiOH 

*aKRS*©8 o 4«, ±ta©a«b-^iaaccKi 

[0 07 3] 01 4tt> fc-* 1 1 6H<D@Bf^»fiCO 
l»t©«MBt?*5. WEfc-*lWW«8Bl 2 0ACD& 
B*fl3E^a«, «T©*~* 175S5<DJ:5fc:, b-£ 
20 1 1 6Hk:Entt3ni«EE«X««»««:aflt36s«tHS 
ftfcW^Ktt. fc-* 1 1 6H<W^fflffl*fl^±31** 
t-*Wffll*BBl 2 0 A©flBBf*©rtl±*BI-9T^4. 

[0 0 7 4 ] *r. ^r^Ht t-Ztiit>$:*>tCU 

SEt^ot?*^^*?, C<0<fc*K:tt % b-£l 
1 6 HXttt--*B»* J Wf«b , T:c»4pItBtt**i© 
r\ b-# l l 6H©ai8«HI*ff±S-!*r«>Ac^ 
b-£l 1 6H«cai]!in3ti4«ffi^atCtt4<Dr, b 
16H«i^^CiW0 0 
30 [0 0 7 5 ] ^^2«, fc-*Htfj**>K:i, 

«BE*«^or«tttr»»^r*D. C<D±#CCtt. b-# 

fc-* 1 1 6 H©SRW^M?#^^^ 

[0 0 7 6] S/c, ^X3it b-^|ii^^7(cb 

^X4(t b-#ffl;ft£:*>&CU/ciI^C, b-#® 
^VBiC^H- hUri^.C<h*>6, b-#116HCD 
[0 07 7 ] ^6CC, 4r-*5tt, b-#W^*^>^C 

b/cig^^c % b-# i ^«/jN©*B^r 

C<0<h#CC«, b-jr«!Stt*Ji|l)DLWSCi 

yxraiBStb-fe>-9" 1 1 ecD^fciWffi-c*, t 
-# l l 6H©fia#Jiai*ffih3-&r*>At^ «±cdJ: 

t cc ct o r &oflm*!t a r a *> a- 

so [007 8 ] -Tfttoft. M00UM^^'<s>-9- 



(10) 

17 

©fc-W<SJggl 2 OAB. l>-T£j$lt-te>l7-l 1 
6 ©rtSB«:*£*s#£-f 

-9-116 ©IKOttW fegWiSfCteW^gf^ 1 0 9©F»9 

s?as*5> J#mit i o 9jaB©?i-M?&KtttB^-r£c t 
it#@-r h *>©-c£> •) . gfm« i o 9 <Dffim<D9\-imBL 
*wss*&9UKMBam&8t8 o i ©aaa-fe 
>-?i 2 i -c^ffi$n-s©m?aeETAN<!:. x>s»* 

fi-fe>lM 1 0-Ctfcffl$ttS*fiTWNitcS-3l,vri1- 
StfaSflt^ffiT EX CftKf&CTt-^l 1 
6 HX«4s>1HR¥' 1 1 6 S©(r»r*l*>©fflK«Rai*-r 10 
iz>V%&-l 1 6 Stc^D-SSSH. -f&*> 
1 6S»C*tO. #)1 0'CfcTFT&£») 

race. ^s**^3i±si^i o o-cKtasrrs?*- 

A7 ? -fe>-9-5fiT- 1 1 6 S(c3nrs&Ic. 

^a^i^e-rcct-^jimfi^Jtai-r-st-^ i 1 

6 H<DU&Mm*fti.\ -k^y-m^-l 16Sit-$l 
-T^ib-b>^l 1 6©W*£S£HKte±-r£C<fc# 

20 

[007 9] £/c, ft£fifttft}MK8 0 1 B. Sf^© 
1 0 9©8Eti&g-te>-y-l 2 2-C*sffi3n^>gfmSfi(D 
tflgMIT E X H«ca^l»-CJ*«aK*3£ttT E X £ffiiJ3£ 
U Ch(c£GTt-$l 1 6 HXIJt>t^ 1 1 6 

s©i»-rti*i©ias*ijffli*-rs©t?. sesw? 1 o 9©s 
s* s <st>is#{cfe, -k>D-m^i i 6 scc*s&#£-rs 

[0 08 0] 5 6(c. -fe>ir-^ 1 1 6 S 30 

0— JI©P«u^;MKi&£0£C£#-e#£,, * 

mmta&M sn5^©tB«c< l ^itif *©«sa tciets 
3ti/c&^©ffif*£&Jiai,&<,>ISB-c\ Sitfctei^ra 

[008 1 ] 40 

[&w©2ti*] iu±©iftB^*>e,a<g-c#s c k^tc. 
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m&Jl&T&klC tc 6 & l> <fc 5 (C b - £ X« -fe >-*f^ J F-(D 

caaofs^siw] 

[0 i ] &mn<DmMBmici6w zmmij z-tis-y-cDt 

[0 2 ] H l©x>s?^*«a««©rtfiW«jjSH. 

0. 

[04] mi<DV-TQmtb*:>y-&m&~?2>7'zi'ri> 

mb] mi <Dmmmconm>mn^wtmt si. 

[06 ] 0 1 ©gM?Vg©tag^b£mb/c0. 
[07] 0 l©';-T^Mtb-fe>-9-©-fe>1f^T-©SS 
^b^£^L.;fc0„ 

[0 8 ] 0 1 © b- £fMiSPSIg©iM8P:/a ? ?0 O 

[ 0 9 ] 0 8 ©^a«fl38je*a*BM8-r -s 
[010] 03©t-*©?ae©iiS ; &i»B^-rs0. 
[011] 0i©b-*3HifflJi£g©lbfF:7ci--^ + - 

k 

[012] 01©b~£3riJ©$|g©*>f s^y^- 
ho 

[013] 03©t-*aSib-^MEi©M^^ 
[014] 03©t-^©aB^^Cot^T|SBgUfc 

0. 

I 0 0 

I I 6 timrtx-kisy (<j-r&mt-k>?) 
nes j t>*m* 

1 1 6H b-£ 

I 0 9 SEM^ 

I I o x>i?>*a-fe>^ 

1 2 0 x>^>3HJtJ[!3£g 

12 oa z-~$Mm&m 

1 2 1 S&£tfSS-fe>-9- 
1 2 2 gf«Sg-te>t>- 

8 o i j*»«tt**j&r4#a 



9 



#§320 0 3 



-97 32 3 



[Ml) [02] 




[03] 



[H4] 



(a) 



160 



116S — L 



MM 



116H— r 

1 cr 



(b) 



120A 



1 fc> 






116S — *>»«y 

ii6H-^€Z EES I V 
T 



(12) 
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15] 



la) 




(a) 




(b) 




(c) 




[09] 



(a) 



116S 




116H 



(b) 



600"C 



100T 



t^MS 




U) 



_7L 





121 110 



(b) 



JO 



(c) 



NIMTA 



ftff 

LDATA 



CTEX 



NDATA 



TEX* =TANX 
(I t CTEX) - 
TWN xfTEX 



^801 



«fBH 2 0 0 3 



-97323 



[08] 



TfcflTWN- 



801 



802 

±: 



803 



£0* 



120A 



804 



805 



1 vi 



X 



0 

u 



1 0] 

120(120A) 



401 




CPU 



VBH 
VDSH 



(b) 



<c) 



[012] 






6oor<sa 











13] 




(14) 
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[011] 



S1101 



> 



" — — — mr — 



T 

SI 104 



S1106 
1 ? 



OK? 



JNO 



b-^ggaa- iootc fr — —S1105 
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